Careers in Veterinary Medicine is a required, one-credit-hour course at the North Carolina State University College of Veterinary Medicine (NCSU-CVM), which meets once weekly during veterinary students' first semester. Lectures in this course are presented by one or more veterinarians representing diverse career areas. A voluntary, anonymous survey was distributed before the first class meeting in 2011 (PRE) and at the end of the semester (POST) to assess if students' career interests changed during the semester. The survey collected basic demographic data and students' preferences (on a Likert scale) for 17 veterinary career paths. Out of 63 students, 36 (57%) in the POST survey said that their career interests had changed during the semester, and 17 of the 26 students (65%) who gave a reason credited the careers course as one factor in reconsidering their career choice. Only 3 of the 17 career paths had statistically significant PRE/POST survey differences in Likert response frequency (equine practice, pathology, and wildlife medicine), but both informal discussions with students and responses to open-ended survey questions indicated that many students valued the introduction to unfamiliar veterinary career areas. Careers in Veterinary Medicine is a vital component of recent career-planning initiatives in the college, which will be especially important to veterinary students as they face continued changes in the profession, such as the increased debt load of the new graduate and the threat of veterinary workforce oversupply.
INTRODUCTION
Careers in Veterinary Medicine (VMC 910) is a one-credithour course at the North Carolina State University College of Veterinary Medicine (NCSU-CVM), which meets once weekly during veterinary students' first semester. Classes involve presentations by one or more veterinarians representing diverse career areas. The course grew out of the Career and Life Skills program started at the NCSU-CVM in 1999 and a summer orientation workshop, Fundamentals of Veterinary Life Skills (FVLS), given to first-year veterinary students. 1 The components of FVLS evolved over time, but for several years included lectures on veterinary careers and a careers fair that allowed students to interact with faculty representatives of various veterinary specialties. Based in part on student feedback, FVLS was reduced from 2 weeks to less than a week, and, in 2006, the careers components were moved to a new, required careers course, VMC 910, that was patterned after a course offered at the University of Georgia College of Veterinary Medicine. 2 The overarching goal of VMC 910 is to acquaint veterinary students with different career options.
In the mid-1990s, there was an increasing concern in the profession about a critical need for veterinarians in public health and public practice, food-supply veterinary medicine, epidemiology, food safety, pathology, laboratory animal medicine, research, and academic medicine. [3] [4] [5] [6] [7] [8] [9] These shortages led to targeted efforts in the veterinary admissions process at the NCSU-CVM. Creation of the Careers in Veterinary Medicine course also recognized that most veterinary students arrive with little knowledge about the breadth of potential veterinary careers. Although there are existing mechanisms to provide exposure to diverse careers (such as lectures, labs, and discussions in the core curriculum; vendor presentations; and an array of student-run clubs), the rationale for requiring a course early in the curriculum was to introduce these opportunities at a time when students can begin focusing their interests and activities.
The course has been offered since 2006, and in 2011, a voluntary, anonymous survey was distributed to students before the first class meeting (PRE) and at the end of the semester (POST). The purpose of the survey was to solicit general feedback about the class and its value to students and, more specifically, to assess if students' career interests were influenced during the semester and what role, if any, the careers class played.
MATERIALS AND METHODS

Class Organization and Speakers
Careers in Veterinary Medicine is a required, 1-hour course that meets once weekly (12 lecture hours) during doi: 10.3138/jvme.0114-008R JVME 41(3) 8 2014 AAVMC students' first semester. The topics for the 2011 class are presented in Table 1 and were intended to cover a breadth of underrepresented or nontraditional career paths that most students have little exposure to before starting veterinary school. Each class involved presentations by one or more veterinarians known by the course coordinator or suggested by colleagues; in 2011 there were a total of 22 speakers (10 NCSU-CVM faculty and 12 guest speakers). We sought not only engaging speakers, but also those who worked in a variety of settings (e.g., state and federal government, industry, military, academia, private practice). Classes were scheduled for 50 minutes, and speakers stayed after class to meet with interested students and address additional questions. Speakers were asked to briefly discuss their background and experiences and address basic questions about their current job. They were asked to focus their presentation on answering questions relevant to first-year veterinary students, including: What's a typical day like? What's the good or bad news about your career? How does someone prepare for this career? Most speakers gave PowerPoint presentations that were posted on the course Web site and archived; students could refer to the presentations as needed during their training in order to access useful Web sites or contact the speakers for more information. Learning outcomes associated with the course included: No formal assessments occurred in the course. Unlike most of the NCSU-CVM first-year curriculum, the course was graded Satisfactory/Unsatisfactory based on required attendance, as defined by the NCSU-CVM attendance policy. Students were required to complete outside work for any excused absences.
Survey
Survey questions (Appendix 1) were taken in part from published reports 10, 11 and collected basic demographic data and students' preferences (on a 4-point Likert scale) for 17 veterinary career paths. An online anonymous survey was submitted outside of class (NCSU Survey Builder) before the first lecture (PRE) in the Fall semester, 2011. At the end of classes, the same survey was repeated (POST) except for two additional questions asking whether students' career interests had changed since arriving at veterinary school (i.e., during that first semester). Survey questions in 2011 did not directly address the intended learning outcomes. However, following the 2013 careers course, we asked students as part of an anonymous, online survey, ''How well did the Careers Course satisfy the stated learning outcomes?'' A 4-point Likert scale was used to indicate if each learning outcome was fully satisfied, mostly satisfied, partially satisfied, or not satisfied at all. The surveys and collection of data were approved by the NCSU Institutional Review Board.
Statistical Analysis
Because the surveys were anonymous, demographics were compared between the two surveys using a Chisquare test for differences in sex and background. Age was non-normally distributed (Anderson Darling test), so a Wilcoxon non-parametric test was used to test for differences in age between the two groups. Changes in students' career interests during the semester were assessed directly by a yes/no question (Appendix 1, Question 30) and by a follow-up, open-ended question about reasons for changes in interest (Question 31). The levels of interest in each of the 17 career paths were compared individually PRE/POST using Chi-square tests for contingency tables. For careers with statistically significant changes (p < .05), follow-up comparisons were made between PRE and POST surveys for the numbers of students expressing some interest or a great deal of interest, as well as the numbers of students expressing no interest. Career-path Likert scores were summed for each student as an estimate of overall breadth of career interest, and the number of career interests for each student (number of careers with Likert scores of some interest or a great deal of interest) was also calculated. Average breadth of interest and number of career interests were tested for normality using the Anderson-Darling test and compared before and after the class using the student's t-test. All p values below .05 were considered statistically significant for all tests.
RESULTS
Summary statistics for students taking VMC 910 in 2011 are presented in Table 2 . The response rates were 72/80 (90%) for the PRE survey and 66/80 (82.5%) for the POST survey. A comparison of demographic data between the PRE and POST survey respondents suggests that the Question 30 in the POST survey (see Appendix 1) asked students if they had reconsidered their career path during the semester. Thirty-six (57%) of the 63 students who answered this question said yes; 26 of these 36 students responded to Question 31, which asked for reasons for reconsidering their career path. Among respondents to Question 31, 17 students (65%) credited the careers class as one of the factors in reconsidering their career choice, and 12 of those 17 students (71%) cited only VMC 910 in their response. Other reasons for changes in career interest included the NCSU-CVM Teaching Animal Unit, an on-site farm-based learning experience with weekly hands-on wet labs for basic handling and clinical techniques in horses and livestock species (4%); lunch-time and evening student-oriented club activities (4%); and other experiences, including course work (27%).
Three of the 17 career paths had statistically significant PRE/POST survey differences in Likert response frequency: equine (p ¼ .005), pathology (p ¼ .046), and wildlife medicine (p ¼ .034). Follow-up analysis found no statistically significant PRE/POST differences in the percentage of students interested in each individual career path (Likert scores for some interest or a great deal of interest; Figure 1 ), but there were significant increases in no interest for equine practice (30.6% vs. 60.0%; p < .01) and pathology (15.3% vs. 33.8%; p ¼ .01; Figure 2 ). Likert responses for students' career interests were summed to yield a score that could be representative of students' overall breadth or diversity of interest in various careers. The combined scores ranged from 17 to 52 for the PRE and 24 to 54 for the POST respondents; there was no statistically significant difference (p ¼ .60). The number of career interests for each student also did not differ between PRE and POST surveys (mean of 6.8 vs. 7.1; p ¼ .66).
In addition to feedback through the survey, informal discussions with students suggested that many enjoyed the speakers, especially learning how they reached their current positions. Speakers stayed after scheduled class to address additional questions, and, although participation was modest and variable, there were always some students interested in meeting the speakers and/or learning more about the particular career path.
Students were not asked to provide an overall evaluation of the class but were invited to comment (Question 32). In 2011, there were nine responses to this question, with no negative comments. In previous years, however, at least one to two students per year complained that the class was a poor use of their time or that the class should be optional, given their certainty about their career path. Selected comments from the POST survey Questions 31 and 32 are in Boxes 1 and 2.
In 2013, students were asked at the end of the course how well the five learning outcomes had been satisfied. Among students who responded (between 71 and 73 students out of 98 responded to each of the five questions), a large majority indicated that each of the stated learning outcomes had been fully or mostly satisfied (range 86% to 99% for the five learning outcomes; see Table 3 ).
DISCUSSION
Most students in our survey (57%) indicated that they had reconsidered their career path during the first semester, and most of those students indicated that the careers course had contributed to that rethinking. Changes in occupational focus area during veterinary school were . This survey was part of the Food Supply Veterinary Medicine Coalition (FSVMC) effort to better understand the reasons for students and practitioners leaving food-animal medicine. 12, 13 The higher percentage in our survey was probably due to our use of a more general survey question (''Have you reconsidered your career path?'') compared with the FSVMC survey, which asked students if they had ''changed their career area.'' In the FSVMC survey, there were no differences in demographic factors between students who changed their occupational focus and those who did not. Students in the FSVMC survey were asked to rate 40 factors that could influence a career focus change, and the overwhelming reason selected was development of new interests as a result of course work. 12, 13 Career changes are not limited to student years. In the FSVMC survey of veterinarians practicing for 6 or more years, 17% of respondents reported that they had changed their veterinary occupational area sometime during the previous 5 years. While some factors for changing career areas were negative (e.g., lack of opportunities for advancement, lack of flexible work hours, and heavy time demands), the most common factor was simply pursuing a more attractive career opportunity. 12 In a longitudinal study of University of Queensland veterinary graduates, a minority of graduates who started in mixed-animal practice (39%) were still in that area after 5 years, 14 and this proportion continued to decrease over the following years, with only 12% of graduates remaining in mixed practice after 15 years. 15 The reasons for leaving mixed practice included income, work hours, social and professional isolation, and limitations in educational and medical facilities. 16 Speakers in our careers course were not asked to discuss the published literature on veterinary career choice or change, but they effectively related the financial and life-style benefits of their current careers and shared their personal stories about career motivations and changes over time; only a few of our speakers were in the career area they expected upon entering veterinary school.
Although most of our students reconsidered their career path during their first semester, only 3 of the 17 listed career paths had a statistically significant PRE/ POST change in overall Likert responses for level of interest. This lack of change was apparently due in part to a combination of increased and decreased interest among the 17 career paths; in 9 career paths, interest increased (2%-13%), while in 8 careers, interest decreased (1%-9%) (Figure 1) . Two of the career paths (equine practice and pathology) had significant PRE/POST increases in no interest, and examination of the data in Figure 2 shows that no interest increased in all but 2 of the 17 listed career paths. These results suggest that although one of the course objectives was to increase appreciation of nontraditional veterinary careers, the class may have helped some students to better recognize what paths they did not want to pursue. There was no change in the calculated combined overall score that summed Likert values over all career choices for each student. We hypothesized that this combined score would provide an overall estimate of the breadth or diversity of interests among students and would increase as a result of exposure to a variety of veterinary careers and speakers. However, the score did not change during the semester, nor did the number of career interests for each student change. This finding could suggest that the course did not raise the overall level or diversity of interest, but it may indicate that career interests actually became more focused as a result of first-semester experiences. Interestingly, the largest (nonsignificant) change in interest was for smallanimal practice, which increased from 56.9% to 69.7% of respondents (Figure 1 ). Box 1: Selected comments from the POST survey in 2011 indicating generally positive views of the careers course e I am very glad we had the careers class, because it really opened my eyes to all the possibilities that were available as a career to me. e I loved this course. After almost every talk I found myself saying, ''I could do what they do and have fun.'' e This class is so helpful! I'm so glad to know what's out there! e As a general comment, I really like this course and listening to the different speakers. All of the speakers were great that came in, and I think represent a good range of careers that should be represented in the future in this course. e This class was really helpful to hear a variety of experiences from the different vets. e The careers course has been extremely helpful in broadening my view of the applications of my DVM.
e Just hearing about all the different opportunities has really sparked my interest to explore. e Careers class opened my mind to many options for veterinarians that I wouldn't have otherwise considered. e All the courses, especially TAU and careers, have been influential in showing me how broad my interests really are and how many possibilities are out there. e I enjoyed this class and the showcase it gave us of possible paths in veterinary medicine. It was reassuring to know we can take our career really wherever we want to go with it. e The careers course has been extremely helpful in broadening my view of the applications of my DVM. e You did a fantastic job with this class. The speakers were interesting and I only wish we could have heard from the shelter medicine vet.
POST ¼ survey administered at the end of the semester; TAU ¼ Teaching Animal Unit Box 2: Selected comments from the POST survey in 2011 indicating altered views for career path e I have more of an interest in pursuing a career with the government (e.g., CDC) and in public health. Mostly the influence has been from this course and from various lunch meetings I have gone to. e Careers in Veterinary Medicine and various wet labs have really enhanced my appreciation for private practitioners. e Careers in Vet Med has opened my eyes to the idea of a career as a vet in the Military. e I wasn't sure if I wanted to do a residency/internship but Dr. Marks' talk helped me to understand just how to get started on the right path. e This course made me consider some options I never had before. e Careers in Vet Med changed my opinion about some fields. Mostly the economy/job availability and wanting to start a family are dictating my decision changes. e This careers course introduced me [to] veterinary government work and also made me consider pursuing a career as a specialist. e More interest in specializing than I had before based on experiences.
POST ¼ survey administered at the end of the semester; CDC ¼ Centers for Disease Control and Prevention
The survey instrument had several shortcomings. Although we wanted to encourage participation by keeping responses anonymous, the power to detect individual changes in career interest would have been improved by being able to link PRE and POST responses. Also, while the main objective of the survey was to assess students' interest in a variety of career paths that were not mutually exclusive, there would have been value in adding a more directed question about career plans (e.g., what focus area a they thought they would declare) and their current level of certainty in a career path. These questions would help distinguish between specific career planning and a more general expression of interest or enthusiasm, something we would expect to be especially high among first-year students. (This enthusiasm may also explain why the levels of interest in Figure 1 are disproportionately high compared to the realities of job availability.) The survey did not specifically include speaker evaluations. Given the importance of role models and mentors in career development, [17] [18] [19] it would be useful to receive feedback from students about the actual effectiveness of the speakers. It would also be of interest to survey students in later years, both in veterinary school and after graduation, to get a better idea of what factors (perhaps including the careers class) shape career decisions and changes over time.
We anticipated some movement in career interests over the semester, but the initial aims of the course were to increase awareness, recognition, and appreciation of different veterinary career paths. Although these learning outcomes are general and difficult to assess, we were interested in student feedback. Following the 2013 careers class, a large majority of students indicated that each of the stated learning outcomes had been fully or mostly satisfied (Table 3 ). This finding suggests that students did better appreciate the diversity of career paths in veterinary medicine, but more rigorous assessment of the learning outcomes would require polling of students beyond their first year of veterinary school, especially for outcomes relative to the effective pursuit of a career path.
An important question for future offerings of Careers in Veterinary Medicine is whether learning outcomes should include more competency-based skills relative to career planning and whether more specific background information on workforce shortages and surpluses should be provided. In 2013, we added a brief career-planning exercise to the course, intended to acquaint students with various job sites and job postings. Students were asked to identify a job posting of interest, identify the specific skills necessary for the position, and determine a competitive salary range given the work and location.
One of the initial objectives in starting the careers course in 2006 was to increase awareness of nontraditional or underrepresented fields in veterinary medicine. [3] [4] [5] [6] [7] [8] [9] At that time, concern over shortages in certain areas of veterinary medicine led to the Veterinary Workforce Expansion Act (S. 914), legislation intended to provide federal resources to expand training of veterinarians. 20 Today, in contrast, there is heightened concern about both an oversupply of veterinarians and the increasing debt burden of new veterinary graduates. 21, 22 The North American Veterinary Medical Education Consortium (NAVMEC) roadmap report has emphasized the need for colleges of veterinary medicine to address these challenges and other evolving societal needs by delivering core competencies in a variety of areas. Two of the recommended professional competencies are directly relevant to the discussion of career planning: e ''Management (self, team, system)-Veterinarians make effective choices to manage their professional and personal lives. They are aware of the challenges and the importance of making good work-life balance decisions.'' 23(p.322) e ''Adapt to changing environments-Veterinarians recognize that they function within a continually changing physical, technological, economic, and societal environment. They demonstrate curiosity and flexibility when challenged with changing priorities and situations.'' 23(p.323) At the NCSU-CVM, the careers course has become part of a more comprehensive effort to address NAVMEC competencies 23 and the need to provide students with lifelong learning skills. [24] [25] [26] Speakers in the course provide specific information on how to pursue a particular career path, and presentations are archived online for student access; speakers become valuable points of contact for future informal discussions or, in some cases, a more structured mentoring relationship. Career planning at the NCSU-CVM is also addressed via a Web site b and a variety of one-on-one efforts through the NCSU-CVM Student Services Office, including résumé and coverletter review, interview preparation, and career counseling. A 2-week required course (Success in Veterinary Practice) focuses on other non-medical skills required for a successful veterinary career and includes the Myers Briggs testing and communication style and expert speakers in areas such as animals and the law, finding your first job, providing value to customers, and practice management. Although veterinary students are exposed to specialties and diverse career paths in a variety of settings during their training, a dedicated careers class has the advantage of committing time to career and related lifestyle considerations, distinct from the medical aspects of the specialty. Offering this information early in the curriculum gives students valuable information to guide their career planning, and exposing all students to the breadth of veterinary career paths not only raises awareness about the profession, but also lays a foundation for future career decision making. Results of the survey reported here, along with previous reports, show that the career interests of many veterinary students and veterinarians will change. A careers course can be a vital component of the CVM commitment to prepare its graduates for a lifetime of career challenges and societal change.
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